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Objective: To provide a brief introduction to the definition
and disposition to think critically along with active learning strat-
egies to promote critical thinking.

Data Sources: | searched MEDLINE and Educational Re-
sources Information Center (ERIC) from 1933 to 2002 for lit-
erature related to critical thinking, the disposition to think criti-
cally, questioning, and various critical-thinking pedagogic
techniques.

Data Synthesis: The development of critical thinking has
been the topic of many educational articles recently. Numerous
instructional methods exist to promote thought and active learn-

ing in the classroom, including case studies, discussion meth-
ods, written exercises, questioning techniques, and debates.
Three methods—questioning, written exercises, and discussion
and debates—are highlighted.

Conclusions/Recommendations: The definition of critical
thinking, the disposition to think critically, and different teach-
ing strategies are featured. Although not appropriate for all
subject matter and classes, these learning strategies can be
used and adapted to facilitate critical thinking and active par-
ticipation.
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focus of educators at every level of education for years.

Imagine a certified athletic trainer (ATC) who does not
consider al of the injury options when performing an assess-
ment or an ATC who fails to consider using any new rehabil-
itation techniques because the ones used for years have
worked. Envision ATCs who are unable to react camly during
an emergency because, although they designed the emergency
action plan, they never practiced it or mentally prepared for
an emergency. These are al examples of situations in which
ATCs must think critically.

Presently, athletic training educators are teaching many
competencies and proficiencies to entry-level athletic training
students. As Davies! pointed out, CT is needed in clinica
decision making because of the many changes occurring in
education, technology, and health care reform. Yet little infor-
mation exists in the athletic training literature regarding CT
and methods to promote thought. Fuller,2 using the Bloom
taxonomy, classified learning objectives, written assignments,
and examinations as CT and nonCT. Athletic training educa-
tors fostered more CT in their learning objectives and written
assignments than in examinations. The disposition of athletic
training students to think critically exists but is weak. Leaver-
Dunn et a3 concluded that teaching methods that promote the
various components of CT should be used. My purpose is to
provide a brief introduction to the definition and disposition
to think critically along with active learning strategies to pro-
mote CT.

The development of critical thinking (CT) has been a

DEFINITION OF CRITICAL THINKING

Four commonly referenced definitions of critical thinking
are provided in Table 1. All of these definitions describe an

individual who is actively engaged in the thought process. Not
only is this person evaluating, analyzing, and interpreting the
information, he or she is also analyzing inferences and as-
sumptions made regarding that information. The use of CT
skills such as analysis of inferences and assumptions shows
involvement in the CT process. These cognitive skills are em-
ployed to form a judgment. Reflective thinking, defined by
Dewey? as the type of thinking that consists of turning a sub-
ject over in the mind and giving it serious and consecutive
consideration, can be used to evaluate the quality of judg-
ment(s) made.® Unfortunately, not everyone uses CT when
solving problems. Therefore, in order to think critically, there
must be a certain amount of self-awareness and other char-
acteristics present to enable a person to explain the analysis
and interpretation and to evaluate any inferences made.

DISPOSITION TO THINK CRITICALLY

Recently researchers have begun to investigate the relation-
ship between the disposition to think critically and CT skills.
Many believe that in order to develop CT skills, the disposition
to think critically must be nurtured as well.410-12 Although
research related to the disposition to think criticaly has re-
cently increased, as far back as 1933 Dewey® argued that pos-
session of knowledge is no guarantee for the ability to think
well but that an individual must desire to think. Open mind-
edness, wholeheartedness, and responsibility were 3 of the at-
titudes he felt were important traits of character to develop the
habit of thinking.8

More recently, the American Philosophical Association Del-
phi report on critical thinking” was released in 1990. This re-
port resulted from a questionnaire regarding CT completed by
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Table 1. Various Definitions of Critical Thinking

Table 3. Common Assumptions of Nursing Faculty®®

® Purposeful thinking in which individuals systematically and habitually
impose criteria and intellectual standards upon their thought*

® A composition of skills and attitudes that involve the ability to rec-
ognize the existence of problems and to support the truthfulness of
the problems®

® The propensity and skill to engage in an activity with reflective skep-
ticism®

® The process of purposeful, self-regulatory judgment”

Table 2. Dispositions to Think Critically*?

Disposition Definition

Inquisitiveness One’s intellectual curiosity and desire for
learning
Being tolerant of divergent views and sensi-

tive to the possibility of one’s own bias

Open mindedness

Systematicity Being orderly, organized, focused, and dili-
gent in inquiry
Analyticity Prizing the application of reasoning and use

of evidence to resolve problems, anticipat-
ing potential conceptual or practical difficul-
ties, and consistently being alert to the
need to intervene

Being eager to seek the best knowledge in a
given context, courageous about asking
guestions, and honest and objective about
pursuing inquiry even if the findings do not
support one’s self-interests or one’s pre-
conceived opinions

Trusting the soundness of one’s own rea-
soned judgments and leading others in the
rational resolution of problems

Approaching problems, inquiry, and decision
making with a sense that some problems
are necessarily ill-structured; some situa-
tions admit more than 1 plausible option;
and many times judgments must be made
based on standards, contexts, and evi-
dence that preclude certainty

Truth seeking

Self-confidence

Maturity

a cross-disciplinary panel of experts from the United States
and Canada. Findings included continued support for the the-
ory that to develop CT, an individua must possess and use
certain dispositional characteristics. Based upon the disposi-
tional phrases, the California Critical Thinking Dispositional
Inventory13 was developed. Seven dispositions (Table 2) were
derived from the original 19 published in the Delphi report.12
It isimportant to note that these are attitudes or affects, which
are sought after in an individual, and not thinking skills. Fa-
cione et al® purported that a person who thinks critically uses
these 7 dispositions to form and make judgments. For exam-
ple, if an individua is not truth seeking, he or she may not
consider other opinions or theories regarding an issue or prob-
lem before forming an opinion. A student may possess the
knowledge to think critically about an issue, but if these dis-
positional affects do not work in concert, the student may fail
to analyze, evaluate, and synthesize the information to think
critically. More research is needed to determine the relation-
ship between CT and the disposition to think critically.

METHODS TO PROMOTE CRITICAL THOUGHT

Educators can use various instructional methods to promote
CT and problem solving. Although educators value a student

® Beginning students do not know how to problem solve

There is a “best” way to think about problems

What is taught is what is learned

Students should be able to make expert decisions upon graduation
Students should be capable of working in any clinical area upon grad-
uation

who thinks critically about concepts, the spirit or disposition
to think critically is, unfortunately, not always present in all
students. Many college faculty expect their students to think
critically.1* Some nursing-specific common assumptions made
by university nursing teaching faculty are provided!® (Table
3) because no similar research exists in athletic training. Es-
peland and Shantal® argued that faculty who select lecture for-
mats as a large part of their teaching strategy may be enabling
students. When lecturing, the instructor organizes and presents
essential information without student input. This practice elim-
inates the opportunity for students to decide for themselves
what information is important to know. For example, instead
of telling our students via lecture what medications could be
given to athletes with an upper respiratory infection, they
could be assigned to investigate medications and decide which
one is appropriate.

Students need to be exposed to diverse teaching methods
that promote CT in order to nurture the CT process. 141719 As
pointed out by Kloss,2° sometimes students are stuck and un-
able to understand that various answers exist for one problem.
Each ATC has a different method of taping a sprained ankle,
performing special tests, and obtaining medical information.
Kloss? stated that students must be exposed to ambiguity and
multiple interpretations and perspectives of a situation or prob-
lem in order to stimulate growth. As students move through
their clinical experiences, they witness the various methods for
taping ankles, performing special tests, and obtaining a thor-
ough history from an injured athlete. Paul and Elder?! stated
that many professors may try to encourage students to learn a
body of knowledge by stating that body of knowledge in a
sequence of lectures and then asking students to internalize
knowledge outside of class on their own time. Not all students
possess the thinking skills to analyze and synthesize infor-
mation without practice. The following 3 sections present in-
formation and examples of different teaching techniques to
promote CT.

Questioning

An assortment of questioning tactics exists to promote CT.
Depending on how a question is asked, the student may use
various CT skills such as interpretation, analysis, and recog-
nition of assumptions to form a conclusion. Mills?2 suggested
that the thoughtful use of questions may be the quintessential
activity of an effective teacher. Questions are only as good as
the thought put into them and should go beyond knowledge-
level recall.22 Researchers?324 have found that often clinical
teachers asked significantly more lower-level cognitive ques-
tions than higher-level questions. Questions should be de-
signed to promote evaluation and synthesis of facts and con-
cepts. Asking a student to evaluate when proprioception
exercises should be included in a rehabilitation program is
more challenging than asking a student to define propriocep-
tion. Higher-level thinking questions should start or end with
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Table 4. Examples of Questions®

Category Key Concepts

Examples

Knowledge
Comprehension

Memorization, description
Explanation, comparison

Application Solution, application

Analysis Induction, deduction, logical order
Synthesis Productive thinking

Evaluation Judgment, selection

What, when, who, define, describe, identify, state, show, how

Conclude, demonstrate, rephrase, differentiate, explain, give an ex-
ample of

Build, construct, solve, test, demonstrate, how would you

Support your, what assumptions, what reasons, does the evidence
support the conclusion, what behaviors

Think of a way, propose a plan, develop, suggest, formulate a so-
lution

Choose, evaluate, decide, defend, what is the most appropriate,
which would you consider

words or phrases such as, ‘‘explain,” *‘compare,” ‘“‘why,”
“which is a solution to the problem,” “what is the best and
why,” and ““do you agree or disagree with this statement?”
For example, a student could be asked to compare the use of
parachlorophenylalanine versus serotonin for control of post-
treatment soreness. Examples of words that can be used to
begin questions to challenge at the different levels of the
Bloom Taxonomy2> are given in Table 4. The Bloom Taxon-
omy2> is a hierarchy of thinking skills that ranges from simple
skills, such as knowledge, to complex thinking, such as eval-
uation. Depending on the initial words used in the question,
students can be challenged at different levels of cognition.

Another type of questioning technique is Socratic question-
ing. Socratic questioning is defined as a type of questioning
that deeply probes or explores the meaning, justification, or
logical strength of a claim, position, or line of reasoning.*26
Questions are asked that investigate assumptions, viewpoints,
consequences, and evidence. Questioning methods, such as
calling on students who do not have their hands up, can en-
hance learning by engaging students to think. The Socratic
method focuses on clarification. A student’s answer to a ques-
tion can be followed by asking a fellow student to summarize
the previous answer. Summarizing the information allows the
student to demonstrate whether he or she was listening, had
digested the information, and understood it enough to put it
into his or her own words. Avoiding questions with one set
answer alows for different viewpoints and encourages stu-
dents to compare problems and approaches. Asking students
to explain how the high school and the collegiate or university
field experiences are similar and different is an example. There
is no right or wrong answer because the answers depend upon
the individual student’s experiences.l® Regardless of the an-
swer, the student must think critically about the topic to form
a conclusion of how the field experiences are different and
similar.

In addition to using these questioning techniques, it is equal-
ly important to orient the students to this type of classroom
interaction. Mills?? suggested that provocative questions
should be brief and contain only one or two issues at a time
for class reflection. It is also important to provide deliberate
silence, or “‘wait” time, for students upon asking ques-
tions.2227 Waiting at least 5 seconds allows the students to
think and encourages thought. Elliot'® argued that waiting
even as long as 10 seconds allows the students time to think
about possibilities. If a thought question is asked, time must
be given for the students to think about the answer.

Classroom Discussion and Debates

Classroom discussion and debates can promote critical
thinking. Various techniques are available. Bernstein?® devel-

Table 5. Postevaluation Questions

® \What was the expected outcome of the special tests performed? Ex-
plain your reasoning for the special tests which were performed. Why
were these chosen?

Was muscular or postural substitution necessary during any of the
special tests, and if so, why do you think there was substitution?
Were any false-positives noted when performing the special tests?
Explain the hierarchy of special tests for this particular problem.
Should some specialized tests be discarded? Why?

Explain clinical specificity and sensitivity as well as reliability and va-
lidity of the special tests performed.

oped a negotiation model in which students were confronted
with credible but antagonistic arguments. Students were chal-
lenged to deal with the tension between the two arguments.
This tension is believed to be one component driving critical
thought. Controversial issues in psychology, such as animal
rights and pornography, were presented and discussed. Stu-
dents responded favorably and, as the class progressed over
time, they reported being more comfortable arguing both sides
of an issue. In athletic training education, a negotiation model
could be employed to discuss certain topics, such as the use
of heat versusice or the use of ultrasound versus electric stim-
ulation in the treatment of an injury. Students could be as-
signed to defend the use of a certain treatment. Another strat-
egy to promote students to seek both sides of an issue is pro
and con grids.2® Students create grids with the pros and cons
or advantages or disadvantages of an issue or treatment. De-
bate was used to promote CT in second-year medical stu-
dents.30 After debating, students reported improvementsin lit-
erature searching, weighing risks and benefits of treatments,
and making evidence-based decisions. Regardless of the teach-
ing methods used, students should be exposed to analyzing the
costs and benefits of issues, problems, and treatments to help
prepare them for real-life decision making.

Observing the reasoning skills of another person was used
by Galotti3! to promote CT. Students were paired, and 4 rea-
soning tasks were administered. As the tasks were adminis-
tered, students were told to talk aoud through the reasoning
process of their decisions. Students who were observing were
to write down key phrases and statements. This same process
can be used in an injury-evaluation class. One student per-
forms an evaluation while the others in the class observe.
Classroom discussion can then follow. Another alternative is
to divide students into pairs. One student performs an evalu-
ation while the other observes. After the evauation is com-
pleted, the students discuss with each other the evaluation (Ta-
ble 5 presents examples). Another option is to have athletic
training students observe a student peer or ATC during afield
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evauation of an athlete. While observing, the student can
write down any questions or topics to discuss after the eval-
uation, providing the student an opportunity to ask why certain
evaluation methods were and were not used.

Daily newspaper clippings directly related to current class-
room content also allow an instructor to incorporate discussion
into the classroom.32 For example, an athlete who has been
reported to have died as a result of heat illness could provide
subject matter for classroom discussion or various written as-
signments. Such news also affords the instructor an opportu-
nity to discuss the affective components involved. Students
could be asked to step into the role of the ATC and think
about the reported implications of this death from different
perspectives. They could aso list any assumptions made by
the article or follow-up questions they would ask if they could
interview the persons involved. This provides a forum to en-
lighten students to think for themselves and realize that not
each person in the room perceives the article the same way.
Whatever the approach taken, investigators and educators
agree that assignments and arguments are useful to promote
thought among students.

Written Assignments

In-class and out-of-class assignments can also serve as pow-
erful vehicles to allow students to expand their thinking pro-
cesses. Emig®® believed that involving students in writing
serves their learning uniquely because writing, as process and
product, possesses a cluster of attributes that correspond
uniquely to certain powerful learning strategies. As a general
rule, assignments for the purpose of promoting thought should
be short (not long term papers) and focus on the aspect of
thinking.1° Research or 1-topic papers may or may not be a
student’s own thoughts, and Meyers32 argued that term papers
often prove to be exercises in recapitulating the thoughts of
others.

Allegretti and Frederick3* used a variety of cases from a
book to promote CT regarding different ethical issues. Count-
less case-study situations can be created to alow students to
practice managing situations and assess clinical decision mak-
ing. For example, after reading the National Athletic Trainers
Association position statement on lightning, a student can be
asked to address the following scenario: *“‘Explain how you
would handle a situation in which a coach has kept athletes
outside practicing unsafely. What information would you use
from this statement to explain your concerns? Explain why
you picked the specific concerns.” These questions can be
answered individually or in small groups and then discussed
in class. The students will pick different concerns based on
their thinking. This variety in answers is not only one way to
show that no answer is right or wrong but also allows students
to defend their answers to peers. Questions posed on listservs
are excellent avenues to enrich a student’s education. Using
these real-life questions, students read about real issues and
concerns of ATCs. These topics present excellent opportunities
to pose questions to senior-level athletic training students to
examine how they would handle the situation. This provides
the students a safe place to analyze the problem and form a
decision. Once the students make a decision, additional fac-
tors, assumptions, and inferences can be discussed by having
all students share the solution they chose.

Lantz and Meyers® used personification and assigned stu-
dents to assume the character of a drug. Students wereto relate

Table 6. Exercises to Promote Critical Thought3®

® Summarize 5 major points made in this chapter. Identify an individual
you believe would disagree with these points. Write the reactions and
counterarguments of this individual to the major points you identified.

® Discuss the essence of this chapter using a metaphor.

® Explain the chapter to your neighbor, who has a high school edu-
cation and has not been in the work force for 15 years. How would
your explanation differ if you were explaining the reading to your
chemistry professor? Why, and what assumptions did you make
when you were developing each explanation?

o How might the information you gained from this reading affect your
life personally and professionally?

themselves to the drug, in the belief that drugs exhibit many
unique characteristics, such as belonging to a family, interac-
tion problems, adverse reactions, and so forth. The develop-
ment of analogies comes from experience and comparing one
theory or scenario to another with strong similarities.

Fopma-Loy and Ulrich3® identified various CT classroom
exercises educators can implement to promote higher-order
thought (Table 6). Many incorporate a personal reaction from
the student and allow the student to link that learning to his
or her feelings. This personal reaction of feelings to cognitive
information is important to show the relevance of material.

Last, poems are another avenue that can be used to promote
CT.20 Although poems are widely thought of as an assignment
in an English class, athletic training students may benefit from
this creative writing activity. The focus of this type of home-
work activity should be on reviewing content creatively. The
lines of the poem need not rhyme as long as appropriate con-
tent is explained in the poem. For example, a poem on the
knee could be required to include signs, symptoms, and ana-
tomical content of one injury or various injuries. A poem on
head injuries could focus on the different types of history
questions that should be asked. Students should understand
that the focus of the assignment is a credative review of the
material and not a test of their poetic qualities. The instructor
should complete a poem as well. To break the ice, the instruc-
tor’'s poem can be read first, followed by a student volunteering
to read his or her poem.

CONCLUSIONS

Regardless of the methods used to promote CT, care must
be taken to consider the many factors that may inhibit a stu-
dent from thinking critically. The student’s disposition to think
critically is a major factor, and if a deficit in a disposition is
noticed, this should be nurtured. Students should be encour-
aged to be inquisitive, ask questions, and not believe and ac-
cept everything they are told. As pointed out by Loving and
Wilsonl4 and Oermann,2® thought develops with practice and
evaluation over time using multiple strategies. Additionally,
faculty should be aware of their course goals and learning
objectives. If these goals and objectives are stated as higher-
order thought outcomes, then activities that promote CT
should be included in classroom activities and assignments.14
Finally, it is important that CT skills be encouraged and re-
inforced in all classes by teaching faculty, not only at the col-
lege level but at every level of education. Although huge gains
in CT may not be reflected in all college students, we can still
plant the seed and encourage students to use their thinking
abilities in the hope these will grow over time.
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